A glucocorticoid receptor-independent mechanism for neurosteroid inhibition of tumor necrosis factor production.
We investigated the effect of two neurosteroids, pregnenolone and dehydroepiandrosterone sulfate on lipopolysaccharide-induced tumor necrosis factor (TNF) production in vivo and in vitro. Dehydroepiandrosterone sulfate (0.3-30 mg/kg, i.p.) inhibited serum TNF induced by lipopolysaccharide (2.5 micrograms/mouse, i.p.), without affecting the induction of serum corticosterone. Intracerebroventricular (i.c.v.) administration of dehydroepiandrosterone sulfate (0.2-5 micrograms/mouse) also inhibited brain TNF induced by i.c.v. lipopolysaccharide (2.5 micrograms/mouse). Dehydroepiandrosterone sulfate and pregnenolone (10(-6)-10(-4) M) inhibited TNF production in vitro by lipopolysaccharide-stimulated human peripheral blood mononuclear cells or by the human THP-1 cell line, suggesting that this action might also be relevant in humans. We obtained two lines of evidence that neurosteroids do not inhibit TNF via the glucocorticoid receptor. (1) Dehydroepiandrosterone sulfate and pregnenolone did not activate the alpha 1-acid glycoprotein promoter, a typical effect of glucocorticoids mediated by the glucocorticoid receptor, while strong activation of this promoter was observed with dexamethasone. (2) The inhibitory effect of dehydroepiandrosterone sulfate and pregnenolone on TNF production was not reversed by the glucocorticoid receptor antagonist, mifepristone (RU38486). On the contrary the inhibitory effect of dexamethasone, a classical glucocorticoid and inhibitor of TNF synthesis, was completely reversed by RU38486.